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(54) PRODUCTION OF ESTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-quality gel-free ester by distilling off the water of reaction formed 
f > in the esterification of an alkoxypolyalkylene glycol with (meth)acrylic acid and allowing an anti-gelling agent to 
act on the distillate containing the water of reaction. 

SOLUTION: An alcohol represented by the formula: R10(R20)nH and exemplified by an alkoxypolyalkylene 
glycol, (meth)acrylic acid, an acid catalyst, and a polymerization inhibitor are fed into a solvent (e.g. 
cyclohexane) in a reactor and subjected to an esterification reaction at 30-140° C at a solvent recirculation 
rate of 0.5 cycle/hour or above. For the purpose of preventing gel formation when the water of reaction formed 
during or after the reaction, low-bolting materials, and an azeotropically distilled dehydrating solvent are distilled 
out of the reactor, and condensed in a condenser, 0.1-1,000 ppm, based on the materials, of an anti-gelling 
agent such as phenothiazine is added to the distillate from e.g. the top of the condenser. In the formula, R1 is a 
1-30C hydrocarbon group; R20 is a 2-1 8C oxyalkylene; and n is 0-300. 
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f-Mk^^»*«ffli*ttffli/. «»*i8«i*aajLa 

SC4^r*SJ:^ccm«tt«:j£i;riBS9ME (« 
-5yiMkRSlhS01*Pa*/cO©fi6S«. 0. 0 1-40 

-SffC01^Pe1$>/c»3OS£a«. 1-1 000'JyhV 
#m % »*Ktt5^50 0 U7 hfr/#m % 
l<ttl0^2 00'J?FV»mrftS, *%ffcl»± 
S*DfiSS#0. 0 1 U y h;U/^m*jg(Dii^CC« v jg 
»HiC[>y;Mkl»±ffli«aE3WfiTb. 3?CC+#ftS££l± 

WM&ft* 0 V » HJl//»m«:jH^-S»^«:tt. Sr/c 

*«6or, cti«c«^r+»ttfi©«««%fflc»S4 
-a©»a^i y v Ji/^m^mom^^ mm® 

<gffiffi(7)-aw)Sm^ lOOO'j-; 

[0 0 5 2 ] C©± 9«cfltWBSKcj6Cr. y;ntw± 
^JOi^S^r^S (SUE) U Sfflffi©-a5. $f^L<« 
®jfil^«<0-^<OigS$:*S (WE) U/c±r. i£S(0 
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[0 0 5 3 ] yjwti»±w i rasccaorwraw)- 

S|5£0. S^-lOOOOfifltS. »*0<«1-100 
OffiSSP, J:9#£b<ttl 0-1 OOOSSSP, 49«c 

»a^<i;no-i ooaR»©»nr*s. y>ubft 
^r*r»* u < at*. y;Hti»±ffj i sasua: 

ttLXmffiWD-Slifi 1 0 0 0 Ofigate®;i£il£tt: 

aJ^£i±rkJ;<. *«W©±ia3E!i*i)iaTSJ:5«: 
(0 0 5 4 ] **wccfci»r, yjuftl»±«l««tffiffl 

0. RtaiLfco. R^fl-wfco, rtffls-efco. 

B; — K5-T» rtCCy'X^SSrRRl, (H 

3#1R) . ccrwt»jbB»«*«JL (SfcttSfc 
— »v F^^>c>g^et>itrn>7 r > 
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[0 0 5 6] ( 1 ) x*f ;WbSl£«cR*«W*fieffl 

C±fc*#r*S. A(t«4L"Ctt % «jS"rSH2«c* 
iT^c, ^S$££J£f§ (»*L<tt. RfcHfc^ 

^WbES±ffl©«ftB5«:«[*R->yt 
iWbl»jh»l««4"rsc4*Jr*5. *©fc«>. to?*> 

M) . 

[0 0 5 7 ] tctcb, 0iW»i*ri/ ts4»r»4(r». 
^(OyjUfl^jJt^I#!4^ffl<DB#<»:i:bSU/c^. Wx. 

«. ®^^«^tf^;HbB5±»JffiS*ffifflbrt^ 
fcft. yiWbi»jra©*a:f»4H^**c^ttt» 
ar^ct tt^A{blBjhaMl*«»r» s <t 9 «cft ofc. 
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[0 05 8 ] (2) R**ffJ*ffll»r«:iXf-;MfcSJ£ 

fi»jgJSM4**to) ^imo, saawcsHWi©-* 

4S*Stf4C4tttttr\ S£oT. Bffl»«cy;Mkttik 

isi»*a& ) l tc®ssmmo>±m% u < b* io 

fc*Kft*ftWfttf J:c». 

[0 05 9 ] iBfcUHBUfcfPfflS-tta^rttiJJ: . 

[0 06 0 ] *«MOi^f-Mkft©S!J6*ffi«c 20 
[0 06 1] *^©x*f^Mkft©Sffi:fr£'Ctt, a 

( l ) r*Sft*7;u=i-;u (fiiT, »«c rr;U:n- 

[0 06 2 ] feiT. **9I©x*?\MM»©lffi^te 
fctt £xx f-;MlSS©-j!ttLTO*aT«ciB*«cB« 

■rs. *-r, sifofc (siJffl) «c % g»ior©r^3 30 

£*jk*J*tti&#. C*i6S^*-5H&ttrW£©x 
[0 06 3 ] *|£^CC XZxXf-frBU&tcgmt 

fflsnsr tib^; ( i ) -eissftsfteft 

[0064] 

Ifk8] 

I^O (R 2 0) n H (1) 

40 

[0 06 5 ] ±K3K ( 1 ) KfeOT. R l tt, gaRIHT 

«i^3o©*Mt*«»*«*>r. ^^naw^a 

0*BiL*|ftfk*3R*r*S18^«CB k a < l > ©7;u 
r3^;U<t T^yiU»<t©xX^Mk»*. ffl* 

tf. 7*y*K£ftft£LTf»6ft«fta6tt 

it/r»i»*»*«:tt. rm*. gaRisms 1-18© 
SSMSb < «tt^ti|RcD7iU^Ji/S4Bj:c;r «/ -jug so 
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R i <bL-o*, jMfcKwcw:, m«> 

x*-;bS. n-T/PbVUg, -fy^D^i, n 
-y^;uS, tert ^>^;i>S, ^**> 

;US, ***;US. ^x;ug N 2 -x^a.+»/;w» % 

f h7f'>^l, ^>^r^S. ^+1fr>'^S, ^ 
r/fr^t/jm, **£f^>;l/g, y^r^;bSs x^n 
^;US, -\>x^n^ji/S > K3V;ug&£©7;u*;u 
1 ; 7 * i'©7 'J -;H ; Oi/^I, ^x;U 
7xXjUS«ci*07^+^7*x;US ; 
Sft£©*>£ci7;u+;i/g ; 7^*x;t,g : 7ju*x;|/ 
JRKdfjMWfcfta. Cft6©5 5. *y>h$HM»J© 

£» x^jUS, 7'Pf;H, 7x-;HW 
[0 06 6] *fc. R'Ott. IBRUHHRZ^l 8, « 

* u < ismmK^Hk 2 - 8 ©* * ur u >St#> 

R'OftWJRIHHkl 8*a«**V7**U> 
S"C*S»^6CB, 5£ ( 1 ) ©7^3 -iUi 7 

j« <b SM^ b r » 6 ft 5 £B£flMD*»tt J&H5T L . 
ffijfittffi. WAtt, -fe ^ > h ^Urti^^fiTT So R 
'Otbttt. **i/x^U>S, ^+^^u 

«Cf6ft« Cft h<D*)*>. t+^>x^u>S, 

i,> 0 R'ootfOiiuwtitt, f5i-r*r>r^>* 

SlittStCorCi-CfeJil^ C©5^, R'OO^Oil 

o*a*«att*is^. T4t>%, 2«a±©att*ao 

[0 067 ] ^e>CC. n«0-3 00. JfiF*L<«2- 
3 0 0©»-C$>0, R'O (^^i>7;U+U>S) ©^ 
0 il l/»fl[©¥JWt»I*^«**tor, n & 3 0 0 £ fl 
it4«^(C«, ^ ( 1 ) (Dit^mt TZV^WL 
t<Dxxf-;Wkft©fi^tt^fiTrS. CflMWSfUD* 
iHtn^, xxf*;MbSJ£cc<J:«)t#6ftSxxf*;Wk«5 

0. Wxtf, -fey>h»»ffl©JS*4<!:UTffiffl-r^iS^ 
«c«. WfllD^Hlntt. «$U<«2-30 0. J: 
0»*U<«5-2 0 0. U<tt8-1 50© 

i^m*;U»nte. »*0<ttl 0-2 5 0, cfcOW^ 
b<tt5 0-2 0 0©SrC&£ a ttc. n = 0©li^«: 

^^4^b©Kfk*«»r*SC4*»*0l». T 
<cto%. K ( 1 ) ©n = 0©i££. 1$CC^^y-;U-^x 
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[0 06 8 ] *«M©«fi*ffi«C*5^T. _hiaS ( 1 ) 

b r b * s o »i* 2 «et±©a^*©*»r ttffl u r 4><t 
a ( i ) ■C7Ssn-5r^3-iU«*4*«2««±©iB 
^r©ttfl»B«tt. ««ci!«iR3iiSt<ortt*<, R 
\ R 2 0£/cten<D4>fc< o#R&£2 

«(DR l *M^;US<h^;UScD2^T > ^$nrc^ 10 
i££ ; (2)R , 0^t+^fU>Iit^>7 , ufl/> 
«©2«r«fi!cSti-C(r»a»^; <3>n#l-l 0(D*><0 

4 1 i-io o<0fc©02«rmjfcs*iri>a*8£ : *$ 

[0 06 9 ] *«WtC<tSi^f-^SJ£«c«ffl-rSCi 

<Drt* oso r^y;i/»ccBBorfe. rtvjmte 
J:cM**y;i/K* % *ft*n»Hrcfl6fliorfc, h*> 
C»tM^LT««l/"CtJ:<. *©B£Jt»(CHLrfc 

[0 07 0 1*«BB«cJ:SxX^WbSl6r<e«StiS 20 
±EJm*0flteJt*tt. {k?»»«K:ttl : 1 
Ik) r**#, Ifflatctt. r;i/3-;i/<fc 7£'J 

5B«fcKl£4«* 4 BfcMfflH**** 3 Sic , ffift£ 
<D U*) r^'^m©-fflfcBfflSii, SJ£»^«c«f 

or r*y;u»D«ffl* (tti&*«) *{fc£« 
t&^tcgLttj $ nzm J: 0 fca* ice flnx a c 4 #»* 0 

ft % TJU3-iH*iHC»U-C. 1. 0-3 0*;k *f 
*L<ttl. 2-10*;k *0»*O<ttl. 5-1 
0*Jb. &fc»£0<ti2-l O^mi. 

t$ ';^M©ffiffl«3WT;U3-;u 1 *;uc*f or 1 . 0 
*;i/*jJir&S4> xxf-;Wk5i£* j n»ccittf-&r, 
BW4-rax^^Hk»©iR*^+»r*o. ate 3 

[0071] *fc«. #y7iu+u>yy3-^ (ss 
( 1 ) teirtr&ntf 1-3 0 ocD&r&£7;i>ri--;u£ 

40* [ (p/n 1 ") /q] X 100^200 

feu i-^3 0 0©Hr**. ©BB»«iJif*J:9k: 
■tSCi#WU». 

CO 07 2] ±EH«*«a-r*J:5«c#yTA*U> 50 
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4«, fi^*a«co^rtt«Ttc»i«"rs^. Of) 
r^'J »J u > * »; =1 - jwcit^r a* lec 
^S«rxxf-;Wb5(c;4tf<c5Ci«cJ:»), »6ti 

60#Ji(*ifta^nIfiBtt#**tlHl^r. »*o<« 

s^*#»*rfc*©* **a^K£«c«r* c 4tc 

sec, rjU3*^yriu*i/>yy3-;u*y O 

r#*/c&, «®caurfcfl, BfLbD»£>6#* 

[0 07 3 ] ±KBa«:isc»rtt. 5£ : [ ( p/ 
n 1 ") /q] x 1 OOCDffi (*Mtt«*rtt, TK 

JWKCfcC^r, Kfi«. W^0<«4 2-1 9 0 (4 2 
SKffl^lQO), <fcO^$0<«45-l 60 (45 

^K«i^ 1 6 0) r*s. c©s, Kfflw*40*«r* 

»r&c». i£CC, Kffl^2 0 0*jH^.S4. f#6tX^H2 

xx^;WbSi^B$Pa^^o<i , i^:L, £>a^<Wcfi 

[0 07 4] *fc, **iBC!>x^^Wk5J£«:*jc*r 
fjWKiccr, sj«»ccstta««r)!in^rtforfcj: 

5J£*a^Ccjlff3#3C4*sr*Sfc«), » 
JI^©#aETrSfB«rtf^ C43WH*U». C<OS^ffi 
T^C4CDr^3SM^4Lr«, «^.tf, 
>XJl/^>K> A7|-jH>^;l/*>8 1 y^h;l/x> 

f i 0 n J U^>, TAmberlyst 1 5 J 

>. y>^>^f>S, 

rofc£*s*tf6ft&. c©s. K«««#arfiM? 
nr t* a i>« 2 «w±©s^«©jBBirttffl s nr 

[0 07 5 ] Ct\h<D*)%. ZJfckimt 
TktOjffl&BL* x^f-;MkSJ£iaa44**#jai"* 
4. ffifcWKH:. »HCC*jW-5«**JKC»<>©r*ac4 
3W»*bl». j*(*W«:B. L<m2t\Z> 
Wm<Dl$Klcmz>®£M> 1 5 0*Ctt±. J:0ff* 
U<«2 0 0 # CtUbr^^o »9>x.CC. (*E«C*jW 
: 3 1 7X) . h;Ux>^;U*>K (*£ : 

1 8 5-1 8 7'C/O. lmmHg). ^7hH>^ 
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Jb*>B*WI8acM *>XJU*>g[ (ft* : 1 6 7 -C : 
/\ OmmHg) tt^3Wff*l/<fiefflS4iS. 

;u 3 * 5/ # y 7 ;u+ u > y 3 - JKDWKtt: <fc& &©~c 

SKIkBB^t/"^ ^'v h;ux>*ju*>«, /<?hJU 10 
[007 6] ±BWi«ctoc>r. HWiOttmitt. ft 

y3a/gKTFC&»3. £9!hFgU<ttO. 36-0. * 
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:on naa/g, i$k:#*o< «o. 32-0. 05 

$ »J 38/ g ^ 4 , xx r Jl/ffcEsSB* KElSRrt 
-CJBSEStiSS/x^^UOa^ifflnU. xxyvHtStE 

fci8M&©H + ©3S& ( S M&-C6S7 

jua-jnuy r*yji«©fMHij&*« (g) 

[0077] 
[Bl] 



[0 07 8 ] *|HB<c*jl»-C. »*BK©SJ**^©8S1)P 

«tt©ffi3&»6«. Sf&fKc. Btt^ftccHS-cttiifc© 

[0 07 9 ] *fcB. WWHCblvC. MMOCDSaET 
rxxf-jMfcHjBtff^lRCC. KMHt«*«l«rtfJ:V/ 

[0080] ±fd^SccfcL^rSfflri>cicDr#a^ 

X;U*>K. MJ7;1^cm*>;*;I/*>H % TNaf 
i 0 n J U^>, TAmberlyst 1 5 J U:^ 

5, h;l/x>x;u*>BL ,x£>x;l/*>® 

ft a £*?a$j:focfc y / £ fc jWc % r ffl i t> 
©jW?*o<ttffiSft*. cne«, lflMiarttffli/ 

CC, ±^L/Ccfc^CC. X^fjK»D D D 

»fc J:cmffi©<£T©SH i ft SWttH©^ x* 
4JSJMIH© 1 TJU3-;WS»©«3»rCC<fc5tfl!)"C 

££*ttf#U ^SttJitt:^*. 3»BMf©0«:<i» 
HWi^J:0BSU»C&JUULfcb©r*«. 3S1S 

**a#j:fo <fc £ fc«*««©* fc % vm c » * <> ©r th 
s. 

[0 08 1] ±K«tttc<*:*BftkJ«©flWatt. mn<D 
fclMBS ft* *©rttfti»#. r -;ujgif4©WlKfts 



C3!T MS i ft S ^14Se©^ L C > Bf^«a*# »J?- 
*»^S1*SlHH4*a^«ife©ES± • WJ£#£lT 
Si, SKft4^©fi&fflfi^, Mf4©7;un-ju<b (y 
» 7^11 ^B©^thSfiJc*f^SKKW!«*©B©S 
S©it€:X £U tt»««*©*Slft*J:Cf 

30 /*fc«*jSB4urffaE-r**»©wi©tfc*Y (s 

0<Y< 1. 8 IX- 1. 62 
©H«*«ar-5Ct^«P*UC». B«W4C>J: 

-rZ'*? h;Ux>x;U^>B©mfi©tb&iX (ftfi%) 

s*»©aa©ik*«Y (sa%) t&£©-c&->t, * 

40 »>JJl/K«c£) (WAtf, xxf-;Mtra£ccj:0 

[ 0 0 8 2 ] C©l&. BM^ffifflB^±eEA©Hffi« 
Wai/ftl»»*«Ctt, «T©<fc^«cPflH^4Da. T^c 
=b%. Y= 0©l^CCB, SWJS*«:*fa^*sJ:0'/^ 
/c»7kjg« <l u r #ft r a i/ ft c » c 1 1 «c 

x^f-;uftj^KFecsi£iRrt'c«jaEsn-&y;u©a 

aW«D0, xx^WtS(6«cJ:0»6h4xxf-iWfc« 
*ffl^r^jSSStiS-b>>h»tt»W©ffljfttttt. 
50 «, -fe^>h»BS8S3WST-r-5. YS1. 8 1 
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X - 1 . 6 2 iXf";WkK(W<cRl6 
[0 08 3] ±ge»««l*jt,»r . BftB«(OSl£»^©» 

[0 0 8 4] S6«c % **M«:*5i»rtt. 10 

<£ D fitr»fflarJ^^E**SJ£«l* s 6atH'rt S 
<D#g tb^t <D®£fr h % R*i^J©#ft T"C x * T 

^>-fe*>, h;l/X>. ^yU>. ^£ci^*U->, 
is*3rV-> s -^>2> 4 ^*1f>, ^7"£>, ^DD^ 

4v:/ne;Ux-f\fcfc£#*tf&tt % Cti6 ' 20 
50*CtTF. «fc»3»*0< «6 0-9 O'COjfiffl-C** 

1 5 0*C£&x.£i££Caj. KQ&IXDB (KJ£B*&K 
^rt©fia«fflfe«fc ^*M«!©«B«{b«a«c £*©»] 

[0 08 5 ] ±ER*i8S»Jtt. 5J£*WcKJ££fiS*«fc 30 

-5 omg%<D®ffifir&£ a tt*»flJ©fiM»# 1 2 
{b©¥fl65JfoP«fTl/K:< <teZtc&>, jfr£U<ft<, 

Bi*issii©«flaa*«i ooaa%*jBx.si t fiMicas 

[0 0 8 6 ] Sfc, *9MfCj:&xxfjMbfi^<cbl> 

JSHfi£3 0^1 4 0 # C. J:0fl*L<tt6 0^1 3 0 
"CiU ^ox^f-MkJgj£*©«6BPJ»RiSK«:0. 5 
tM 9fr&Lk/tim> <t0^b<«l-100tO 

cti«cj:»h SJ£ 

fia*^F««»fiSflK«« ( 1 3 O-C*B0««) £ril5 
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CAtt<»*i<SJ£»^6*»k:j:oaair*. ¥® 
ja5^xX7";i/{b<D^[Sjcciitf/c«?), 5i£«pHfeJS<r 

[0 08 7 ] ^wawtcfec^ , xx7-;HbKJ&P©» 

&m (WW) #«^Sn/c£££l^*JU<h&£ 

13!, 5BSIH"C, J^«CCf±^/cB*i6JB©^«CC*fU 

cnccffl^^S«©*» (0. 5<S) ftfc 
<t # tc« % 0 . 2 5 V A 9 fr/ftffl t & 

JKB«CcJ:ortt, iWtr«*S^ StHSti*fi»* 

m (ice, (^^) . fe^o'c^a 

Bum* y^*«w o r ss«c^i«! <b * s ©^k±-t 
*fc»Ki»fti3h*yjwbBS±a (msm±Mitcim 

[008 8] */c, iESJtaafecfcafjSffJiiaiaff 

(7>^^ (MAX) Umv&Z. rftto*. a«*!2iL/ 
«. x^f-;MbSj£^il 

[0 0 8 9 ] *«SB«cJ:ax^f-jWbStt;«. K 
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BBESti4fc©-Ctt4<, t©M«EO©^y>yiBH* 

*<d&$ <*S) sector. i#sfcx7««*a»tt 

§tH0/c^fflW OkXASIHMt) Sa^i/lfTRffc 
[0 0 9 0] tit. **W«Cj:«5xxr;l/{fcSl£« % £ 

N- (3 -N-**i>7xy 1. 3-S/>*JU7* 
•;r>) 7xy >**^K> -"Ov^X 'WFp* 
✓ ^ h + ^X •7?)l*7fz2-)i % x h pyo-tf 

o>. tttfbffl (II) ^iW6h5, ctt%©5% % 

s. c*i6©S£*jt»ltt. *ar«florfcJ:ws 40 
[0 09 1] it iSBOJr^tcWlfia^TkWftfeJ:^ 
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[0092] *IWO*i6K:J:4i, ffi£^lt#l£{£ffl 

frRV 79V)m<D£m±&&lCttbX, 0. 

00 1-111%, W*b<«0. 0 0 1-0. IMS 

%<o®ffli*3-c&s. a^jtffKDffifflfi^^o, oo is 
f*&or©7Uo-;k 7 * £jsH»£ 

Ut©iX t M tHH £ fctt C tl h ©fi£*(DS^**a& 
fcWitOtc < < tt*fc«>W* L < ft < . 

b*6»*l<*<, *fc. iifltcttArr«c&<cA6 
[0 0 9 3 ] #»H«:te(r>r 1 xxf-jwfcsj£« fc @# 

[0 09 4] *fc % xaf-jWbSJSKfctt&SfSSfett 

« % xxf-jwtstc^Htiwcjiifrsftft-eintfj: 

<. J5lHaSte3 0-14 0U #£t/<tt6 0-l 3 
0'C, S6CC»*O<tt9 0-l 2 5'C, »CC»*0< 
til 0 0- 1 2 0'CT&£ o ttfc. ±esj£uc«. * 
#WOH»Wftxxf-;WI^©afefrr*0. IMcjffln 

fetD-ctt&c*. Ki£iaa#3 0T:*Mrtt. xxr;u{b 
Kl&WifT0-36<. 5l£4«*<DK* (StH) OcfeB$ 

tcxxf;Wb^^< ii7 0%. »*l/<«*d>«c< 
it8 0««ca«*rr*s*J. i-50B$ 
n. jhF^u<«3-4 o^rar^^o ?e>cc, *«wcc 

[0 09 5] cc j; 5 x * r jW tftS&lc toVZxz 
f-;Wt*«, 7 0%«±, J:OW^U<«7 0-9 9 
ftfct?*U<«80^98%T**Ci3W?*L 
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«3ErSCtK:J:9, TKa«c±or*ffl3haffi£ 0* 

xxf;^$ (X) = x i o o 



[0 09 7] 



#7 a as 



«> % xxfMkWl 0 0K*8*.4c£ttftt>. fi£o 
r, *»WK:tet»rtt 1 x^f-Mt»aWSBEtLh«aiL 
fcn*j£r x x r ;WbSa»*«7 L/c^Oit^ 
[0 09 8] #»H©M6#S«cJ:or»6hSxxf 
MMfc© 5 % . r ;u 3 ur r ju a + ^# y r 

Wl/>^'J3-Jl/ (St ( 1 ) «CtaW4n#l£U:"CA 
*>T)te-M *fflt»5»^«C«. 0Jxtf> <f$£BS5 9 
- 1 8 3 3 »H¥9 - 8 6 9 9 0 ^£*S^# 

H¥ 9-286645 #&««CEt8© £©fi*D© 
^SifsIfiltCLr, U*) T$mJjU« (tt) . fccfctf 

[0 09 9] 3 6(C. **W«C»SxXf-;U{t»(D«JB 
[ 0 1 0 0 ] H 1 *»M«C«Si^f"-»Wt*a>«JB 

[ o i o i ] m i j: o . 2Has»«©Kia*fltrtt. * 

<fi*D©tt*4**flEfflr*S3&s % Wittf. sus«, »* 
0 < tt»Mtt©H*»6 S US304. S U S 3 1 6£tf 
SUS3 1 6U «fc9»*0<ttSUS3 1 6&0'SU 
S3 1 6 6tiS. *fctt % EBNIOMUcVv 



Waters^ Millennium £a-7 h {f^V a -V* — 5*-r- 
WatersIS 410 R I 

GL-*-rx>*» -{t-h^ODS-2 3* 
4 0'C 

7K 8946 g 

6 00 Og 
itS 54g 

SiB6Lt30«*Wtth'J'>A*iSStpH4. OKfig 
0 . 6ml /m i n 

-;U S U S 3 1 6 ) IS(Z)M^SfiSl^>^i03 

mLmtmommmzytxw. kbs (jsj£«ioi) 

jtffllffia * > * 109^ J: x * f-;WfcSJ£»«c WsBftWK 
^*Wt^/cJ()©«J SB*!, 

30 ja*>*113#^ft**llBSll3» 115, 117, vste£&i 

grfti/rfcs^o^^ftsor* M*#f;a*>*io5 
rtr«?rr4J§^ ^>^>*»i^fifk*i»<J:5«: 
t/tt>cfct>efr, iaiw:^"rj:^cc^3 0-4 0 # ccc 

«fi-r&^<. *>:/n6*/BC>/<d*Sy + fry hl50 
40 r^y^MH»*S«:3 0^4 0"C«:«fipLfi 

^iytt^j:5ccif»si*r^s. (^*)r^yjn«ffl 

<DJE£Wrjg£>*i05, E«ns*j«fcCf#>^iL5toJ:Cf 

<fc*7-f->yfti^isstirc^fc©3&«ttfflsti*. 

tt*t*Mc <t^7-f^> ^Hil*** s nr -6 

±iaSJ£ttHoi^TSBCC«, x*f-;Ht 
so J^«c^OSl£m(nrtS«c^flESn/«ix^f-;Wb«! 
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HioiCcKO(*W6ti/c^ + y-y hi024)&g) tc££flj 

ftTt>£ 0 io 
[o i o 2 ] $6oc, *mH&mnmMmtitt!tti. sac 

<b ecAft 5 ttftfliiltttc yjWkttjh»«rf¥« 5 r 8 
ffiMB) *JJB^««B^r««s*rSJ2»i0L*c 20 

S. $/cn>7 ; >^125<DTSa5iSUSS(D7k^m 
27©±»4#Efc9Ccj:D»SS*rCl*4. 

& h ft & i J<E>Ml33<DTSU <h ®ofeS*^S £ > * 13 5 
*H*8l27©fc 9 -*a>Si34©T»i SlEflllOli 0*E 

»i4ir*iistiri»*. *fc. coESwiictt, he 

7K?g^JK I /a^>^143<!:iSi^3ftfcSeWl45^^ (Jl 

tsi) ©E«i4i(oaB±cciiaa^>^i42^sa«3nr 

4i©fiKi±cc»iftMti443&sKW6hri»s. *lt, 
»»«H-i44«ctt. it»sft5«*&»jsu mmm 40 

?) 4S«W<cfi»Sftrt^. 3 3>r>^i2 
4«f *T S YMWiltWftMZ > £l47£Etti49tc«fc 0 

JBSStirC**. *fc. 7k»ttSl276CttE«157«:^L 

rx^^MbSjSBkccxx^Mb«it*llir*te«>«:K 
*ig«l*«Ull/l«*T*te«>*cllffi#>^ (xtf**) 

(0 1 0 3 ] «M>t, 3>f>fiUW S 50 
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US304, S US 3 1 6Rtf S US 3 1 6 L^CDS U 

sh^mrm (cs)* ^©^cawc***. 

■BBfLhfcf * ^ 7 x 5-fx> *JnX$ ftfcn 

SUS3 0 4 (J I S«»Kfctf*SUS2 
7 : IcTF. 3Hf) , SUS316 (J I S»«KCfcttS 
SUS3 2 ; filT, &tfSUS3 1 6L (J I S 

SHSK*J»*SUS3 3 :filT. . KFSKttS 

US316RO*SUS31 6L^OSUSSa<Da>r> 

WC*H,»T»* L < <£JBi* ft* n >f>t«fg 

tf30ra J -C«, 50-500m\ H*l<»100- 
200m l T?*S. #3HflK:fct ^f^-frfcttffl 

[0104] *»9BCC«Sx^-f;Mb«J<DSJfi* 

^©«»«*wr*xxf-;Mb«©«jfi« 
to 1 0 5 ] *r. sistiioirtate:, #M^g?jS^> 

^103. 105, Mj^Sr)S^>^i07 k m£M±&l$tMZ> 
210* ^7K^JRfia^>^i43J:»9ie^m 115, 11 
7 V n9te<tOTfc45*^ufcEfc4i*aDrj|l»©T 

i^DiA^ (ftii*) . ±B«:as-r*x^f-;ufb*fr 

€rtf^o x^f-;MbSj£«CcfcO«^*JS^5J^4JS!E* 
tt. S^imrtKttii*nA**»W4*»SnESi 
23^iiorsa3ftr<^. Sta$ftr#/c^x^{*r 
*-5^I-7k^i^«. n>r>^i25tcil$ft8ffiS 
fbSti*. coaa««<b»KB«j»««:ar**i*fii»^ 
■W^yjWbrSOiSJ^-rSBWr, yjMbKjhffJB? 
> ?i47<fc 0 ESi49*iiGr tt=J >-r>-9-i25©tS 

©y^b»jidM«»»*c«Tor, 

1MJ:CI«n»<l^9R««^9) 4dUHBHS««. 
■MKfbSti^Mli (WfS*ifcyMfc»jHPI*d 

tf) tt. S3>r>tfl25(DTa5ct»5E^129^3iGr7k 
»St§127<D^133CCB?«?>6ft, 7KtS<b®ffltl<D2JlCC^ 

Ig^ft^. COO^, TJB»©SJ£*fefiE*«, ^133© 
TpCJ: 0 E«i37«i cr*^»*ti, Jx££j8.*<Dm 

®^>^i35CcB?^e>ft^<» ^urigffis^>^i35rt 

J:9«c{b^Wtt^l/4«*»«c««3tifca, E^i39 
O) ft«J«i3i*5»— ^-7a-Lr«©Si34«:if 
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tf>*>ti£. -eor, »js»itHB»ai34<oTaj:o#> 

:/i42(C<J: 0E*i4i«:ai;r±8B«CjWe-rSjMlWBiS 

[0106] a*. *#w«c*nr>r. wwu»jtai*« 

Witt. HiKfettsaa. BP** yMbj»itS«i£«S 

aCCftflAT. Sj£»10ld:=i>7 r >*125<t©Pa(7>iMl2 
3±<D4>ft< it lH3f^^Mtl»it»l***rSWIf 10 
-/XAtRW6«lfttfaW»f6ti*. »#<D«a«c* 
t>T> E»i23±«cy;Mbl»JbW*fl3Sr*«»^X;b 

»<&9to»«ii»2tt> , is:^i^-^'-©a^± 

W > <t ^ >r >1«Sliai<DPa©7 ^ >y«WK)7 7 > 

<h ©Pi3© V v > i>»**JfiF* 0 C 
[0107] x*f-jMbE(6»7 <xx^;Mt*3WB3E 

in J: 0E«i2i%acrsj«»iairtcc*faJB*ig«* 

?£}JDOT, KJIM8«:**IU STETK:K*«SI (WO' 

a©xxf ;wb«*#Rr-5. ft. «i*«»ifej:^ji3« 

EJSXrt (JSJB*ioirt) rx^f-jMkSl£WF«c^jsJES 30 

flteE) rff 9 ctswr**. ft*>\ c<o» 

afrfagffj hi***. R^tfrccwrrsate 

fc<ttRX^R£ a r&!&K±. *#jK3Si27fc:m9tf 
W6tifcXffi#>^ (xtf**> i55«rffl^TK«»J1- 
l£lfcOtti£tt£o ft*>\ CtifcttlBWBRStiSfr. * 

l*. »e>nfcx^f-;Kfc«ttE«i53J:0ia«3 
n*. ft*>\ *^>h»ttfflWO^fiS«:fflt^»^cc 

»6hfcx^f-M»**«»a»©iotLrR 

«JSA^ i ft 0 »*«^»«r^«r * J: 5 fc Or fc «t 
(01081 fci±#, **W©xxfjWba©B**ffi 
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*s»n©sa. »*«ft£*as«*£fetfrMjiiT 

[0109] a±«c*yi»t, *«MCC«J:Sx^f-;Wtfi: 

> *©SL TB«fiWSE(6jfcfe6 
BWcj8B«**i*»bTa*L (ifflBa*I8> , §w 
<fcr*xx?\Wb%*fP*C£#3*U>. 

[o 1 1 o] sr. *«w«cj:*as»««ia*Ri8'r 

JbKxx^MbXgtcfcl»r, R*BI©??aETCx 

^MbS(6»«ciWc*atB*f &Xgr*£ flnxr ft 
»-rs»&. ftac^ix^^Hbttifflc^rsecca^ 
*ffsfc«>K:, x^f-iusjea^sBfcicifti^rsas 
n/cx^f-;wb»*««*fia!"ra»^c, kjubsccj: 

xxr;Mb^% a n^O'ttfigcDfiT 

n&m&jsmt^ 9 )) #xx^;wb»+w»au s 
^ttH8©«{b«c«>oft^&ci^6 t ^smim 

T4CC5J. iJBx^f-;u{bXg«:J:Sx^^;Wb£a£» 
7m. 9 0 'CKTTR*HI«:T^* «; r^WTS C 

3* w»c±*jifflufcfc©r**. cncc<fco, xx 
f-^^bSj£«o«fflKia'C % jn*#»4S»*fti;5c 

itft<. SSSr^SOx^rMb^ff^Ci^ 

[onncct »»*«xaotf3ift*»©ji5« 

[0 112] *»9BOSB»*«Xg-Ctt. xxr;WbS 
lE»7a. 9 0*C«T. »SL<«5 0-0*C(Dffifflr 

[0113] ±K»ft*sixa-c©*fnfiS (sjs»© 
«a> 3&s, 90'c^Sx.4^«:«, sanshariu* 

aiC^JT4ct ; 5CCft4/cif>»$L<ft^ ( , 3 5 

4ci«ft<. wkft&&mio§&*%±Kmz.z>t 
KSK3WB««cft o % twcfflwurs < ft*«*. 
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[o i i 4] *fc, ±e»»*«Jcgrfiefflrsci<D 
©-craft <. TkBftftM (oh) .cweasto. tkcc 

£3<r. sect, 7**»^®Mittt*jitKtt. r> 

tt. *H{b"?^*^A, *$lb#;uv^A^<07;u# 
i ;±3ftfeiBCE)*iift«i. 7>^~7, 7 5>*&**if6 

r«, energy *i^o<«28K±^a^«c 

coils] ±Er^*u*»t»r*«rt-*Htt, eutk 20 
w. »* u < ttW««<D^ai 7*«nm©- 
§pr*^o ccr, #*Q3ft£ uso 7*yjn»*, 

MX&LT* »*L<ttO. 0 1- 5Ii°/o^ir^ 
-So itot, (*«BB) OS&ftiatt. KftB&l 

safcWori. 0-10 oss, »*o<«i. 0- 

*fcfcr**. ft*>\ gfcfcfrtorfi. 

fc»HMftl>. Sot, B«W«**«r*titWf«8©B 

fflt/c 7^yim©i osa%£fi*.sii£«: 
tt. *j*%< 7*';;u»«w>s£i£S# <^ 
*) 7^ 'j^cctt^ra^/c^tc, ff^n/exx-f^ 

<&i>. */c 7;u*u ommmu, mms& 
a». ■«a«iaa«c»i/ri oosa*a^s*B^«c so 
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<y$o r*y*wi©«A*fl»« u*) 7*u;uh 

C 0 1 16] ft**. »ansti57^* vo^t&t or 
tt. !|#«:«IHI3tiSfe(0"Ctt4c^. 7Jl/*y*jgSM) 
#«<5:T*C£*^ x^f-;Mfc»<0fll*»)jP4l»±rS 

[0117] ftic, K*jBJM*t?xxf'iWbKl6*ff 5 

yt«> % r^*y t^cc^aoAijgacstcasjD-rs© 

x^f-jMt*©lia*»)B€:l»Jhr4/c*^«»jlr 

*g 1 tat To ^TKco^sna^, r^*y©«w»«Mc 

k> »r^* 1 aa»cc*fLra»5^ 1 0 
oomaaj> w*L<5ii o-i oomaa5r^^ Q c 
(om^c, *©tjaoa3W. 5magp*?scDJi^cc«, ± 
iBS*r7^^ u ^sa6»rtrw-«ctt 0 , m&mo 
7;i/* i ;3Wxxf-;Wfctt©jn*»»*gi#ecu, 10 
oomaa5^®x.^ii^cc« 1 ^Mtt^si^-r^/c^cc 

[0118] J: S«Wa*ie*«T«: 

ittwr*. T^t>^, jjEx^f-;Wb^*«bka»i* 
rtfsfc*. iiax^^i/ffcsjEitfofcaK:, 
^6K*«»j*a*"rsfe©r*s. $^tc±i5x^f- 

;MbJSJ£^rKttSSOSaT-Clf 9»»CC». ±f2x^f 
;WtLgcc<tOx^f-;MtSi£*tfr>fcaK: % ±ffia5^> 

[0119] ie^iigcjffa&sasojBiBiKio*. 

[0120] «»ja*xe<DjR««c-SBS»a«: is 
4. xxf-iWksa»T« (*B«c«?cr. s^^ffl^ 
s^fo/ca) , uwcMw^asrsiHic. wasvmm 

*Soaffi»«c»L/ryjMb»JhffJ*ffifflS-&S (c© 
(CJ:0. xxf-;WbSj£»7^, fift*^W^a*r^^ 

<c, i^jra**tfaai»+«ciSA3nfc^*ofl(» 

7^U;UM««cJ:0^rs^H*«J 
y (y^) rfV^muz) ©*4*ofc(D*«i»fl«jK: 
BJ±-rsciawr*, ^SriSD a DM<Oxxr;Mb^^ 

«^6affl-r*IBK:-»<caffl3ti5JaM % 
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[0121] ±ge»Z©ISttS8«fCfc^r. xXrMt 
5l£»7a. R**»4BUStf. »K**»l*dtfB 

n»t# u r ft hi $ it h fc&Kffl t > 6 * * v Mm±m 
{ t $ n h spg-cita c * a^sjs* »*. * c <t #r # 

-3t,»rtt. ±gfi^JMbl»±JWK:|l||-r*<><Di|5ia"C* io 

s. 

[0 1 2 2 ] *fc, c©R©yjMtl«JhffJ<Dfieffl« (« 

Jras> iutit aaitas orb) ^x^^wbsistc 

<weia%ja»wcciw±-r-s c <b#rt ^a^ftffl s-^n 
«cfc<. iiilftr*** (l) ©T^3-iUteJ:W (-^ 20 
*) r^y;uM©fl6ffla (tt^S) cctforssro. 

1-1 0 0 Op pm, Jff$O<te:l~50 0 ppm<D$£ 

Hr&6. «l*©flW**c»bro. l p pmsfeSl©* 

OB Uif9©BtIMttB»*> 6 «*«JW*s+»«cS* * ft * 
*rj£fcaffl3ftr < 5*s«(Ofi»*jR»«:*for, 
Sttc«**±tt**««:»!is * a±r*+#fts<t f 

AS. JHflOttffl«K:»UT 1 0 0 0 p p m£fi 
»**Sr&9> «#Jtt»tt«:jS^^II«c*«i*©»^ 30 
©£S£-B$te^;l/c©rte, Bl*j6»I**WitB«!<D 

astir < s*^©i»iiTO«c»uryjwjBflE* 

^a*dt«ffl*©aawte«*6B»*»*«+»«: 
a^sftasrsa (assfewto «ftBftB*«iniu a 

ttWtt*tti«©IMi-^±EI5H<fc ft* <t 9 KPSSTSS 
«B*U>. 40 
[ 0 l 2 3 ] ±By;u{U»Jh«©BHl«i^Off«©S* 
frfc (fp|)i««SJtf«W4W tortt, Z& 
Bfflsnr<S5i^©is»M[iR» («£(*«3) cc*fbr 
^tttcftffl (gut) s*s*#r*4fc©r*ft«. 1$ 
tc»iHsnsfe©rttft< . (a' ) eis«E<b 

S*a»©^tt©BiB«i«:»LrfffflS*rfeJ:c» 
U (b' ) ««B[ftcciOiK<tbfc«tt<DBffl*«:# 
urftM8<*-trcfc<fcc>. tit. ±ta(a' ) at; 

(b' ) Orfcfit*. 

(0124] fetT*c. ±iey;U{bl»±ffJ©»jBftf¥ffl© so 
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SWtafc*, ftffl««Ci«:ffil**tfr»wra^ * 

S. ft*. TE«cf«5%f *ffi«©3**fctt. 3*** 
♦SWJfcggfcHIB"* * C t &V # * J: 5 cc««ttft t> 

snsfc©r»fti»ci:tti^*rfcftc». 
[0125] ( r ) u»±«it«»«cBA (tt 
SS) b/c1*«rffiffl3tt**ffi:a^ft«<* 

fcoo*) «cy;Mt»ih«l*B*LriRtt«:Lfct>(0 
(*tc»»stir^rfcfic^. »*u<«««snr 
i^t>©3wa*uo) Bbk*»j*^aaj« <#* 

*f*w«c«. R*«H*^am«j©«ffl«{b 

ffiKfift) ^6*©rt»c*Bttl«i3«*l»r*J:^ 
WffFftt>U«»?"*fc©r*4. *fc, <&*§7£ttffllS 
g©«g^*^7*^KJ:^rte> y;WU»JlJM**MS 
«%3>^>^c!)«B<Drt«K:f±ii^*5^r. eft 
«c^xtt©Bffltt*K*atf*St>tt«{bb/cBta»* 
i£LiAtfJ:^tcorStt <ffl*fcc>L4Mfc> 5 
ccurfcJ:^. SfcecJUefflBrtt. ^WbK±M©ffi 
fflSffifcs^Vth^tUctf* ±l2S|5{iKfln*r, 

ft:B«3H-*©***«:RW6tifcJ8B*ft*, y;W^ 
jsssn^>-n»»ffir*orfcJ:c». cn^o^^, =3> 

r>f-±Si5 (£Dtott*5lIBSfi#) . SJCEffi 
©Sifeia^O "7 > <b©P^©7 ^ I/S^aW^-^-'S -Y 

> i =3 > «f <b ©r B i© ^ 7 > t b ^ y 

-@Mrft<r4>J:< . sfiJWdtcr. mtBffiZWlft 
K«wrfcJ:l». 

[0126] (2' ) yMU»±»I*B{kOfcttJBrflp 

i^oam^ati^bWTtonsfia^bfflsSB. m 
i^aattrscfc^tcaTft^btJcw^rift^sfe© 

r&*. n>r>-^^©^S©ffiS^^-<^CC 
cfc^rii, ^©susoyiWbBSjiJns^^vf'^^ 
«©Sffl©rt»cc»«fti^*«ft<!:L/rtt^r*j^ 
r«*tSl*SJ:5ecbrtJ:l^ 8 6«c±e.BB«c*jt* 

r*>. yjwbi»±ffj©f¥ffla5a*= i >7 r >^rt«<tL/c 
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7 l/i/SK^-/*- 7^>i3> -r>^ll^i ©Iffl© 

*fc. ±Eft»SH&tt, -Wrrtt<r*J:<. s«»*c 
[0 12 7] O' > y;Mki»±ffJ*»ibu/ctta8-cff io 

fi9&i/cs£3*sfc©r*s. 

[0128] ^Cfc, ±§2(1' ) - ( 3 ' ) ©*r fctt 
TfcMfl-rsStiW^ JbE < 1' ) £&ffl?-£©#<fc 

®a> % « <fc o e^ag-cHttTjcissfl^a m u i**-r *©a* 

fiorfcO, c©**ffli>r«>J:iO SttSifS^ffi^ 
3W*»<C*RiUT»tf6tlS. SS©7k*ffl^TR7k 

**«*fycii«:onr»^«c*»snr < -saufti^K 

C<L*>6. ±E <1' ) ©3fri£Cc<J:9 t yjMBfiiWJ* 
©yjWbBS±ffl*ttfflU, 8E**tt^JMblW±»J**Cc 

Mtmtz ©i*£©M£t-*^WT£aaj^ 

tfgffi (8Mb) LfcRfc* C<D«<bftiiS*^CC«« 

0. y;MbTSm«©/S»^WStiri^«{b«l 40 

#-c#£J:5k:, ±E ( r ) ©££«:,£ 0, sam© 
^ffi^(cj£DryMbKjt^4*4dJ:C>V*/c^ffl 

ftffls-&syMbi»ihfflittfiS («*.«. &*i©y 
;MtPM:#)£fiH\ jg»j. »* 0 < tttt*i&ai«:j61BT 
£ y ;WbHr itSUHUS <fc TtocjgjgT S y ;WbBMdW»a© 

;WbK±M*Mfc«8««c«IBSi*fcfc©i, *fcjfflJW so 
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* yjWfc»j±«**«c*K S tffc *>© *JM * ©UK J: 

j&*a*u»<>©-cas. _tE(r ) %&m?z> 

^Sft*ffl»©«#£ ***y;Wfcl»Jh 
JW«riB^Ote*»*»fl«l8#a© 1 ^ < = *BHft» 

[0129] ccr. *«cjg»0A:tt»"cyMbl»±»J 
*fpffls-a:5*i^ccflai^c<t©"c***istt©yji/{b 

[0130]-*. jft««cjg»bfetfcflrc wbteiiJB 

©r***H£OTtt. ^>H2'>, h;Ux>. 

h>, n — **tf>, ^^^^w^n^^, »* 
9 (^*&a*S^»»*ffi8ffl«T«c#WbLrjSI* 

[0 13 1] ±E»H©H*BBtt«:*jc»r % yjWfcKfjt 

jhffli«#<fc©B^tb*i: urtt. »eciwiasnsfc© 
7k 1 0 0 SSSflKtt OT*Stt©yMbEM#J£ 0 . 0 

oi-iomssp, ^sl<«o. oi-smsa©© 

i ooasspcc^uryiMbKihffl^o. 001-10 
maa, »* u < « o . 01-5 s»«©«H-cj6»-r 
a. * i o ofi«a«c»or**tt©yjwbiB±aw 
o. ooimaaj*?s, ^L<um)i o oafiacc^- 
oryMbiWibtwo . o o i fiaa*^©ii^tc«. 
au»*©(^#jai4«c»orasfti^©y;Mbiw± 
jam <fc < ^mw^sM $ v z> c t tmn ttzvutx 
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lossaj^fflx.^, eo<«*sii oosssMawo 

(W-«©**B«cfc*. *©fc«>, #fi»SHL mtittH 

ja±«>*«©^Mtl»ira3WW<ctt 0 , Riga zbtfi 

*9fffl^s*^cc« k ^cD{£ffltb^cci£;Dr±ie (r) 
Stf U) 6C«S"rSBH«c<fc6totiSCi4< , Cti 
*><DmW*:»±R (r) ftuu <-f ) (cSS-T&fiB 

[o i 3 2 1 */c, mmikxmv. imnxxf-Mt 

BBbrtt. coiB«cyjWfcl»jiai*ffffl8e*fc«>©* 20 
© (ttMMt) *w» 6hrc»ntffl6i«s*i*t© 

&**r*s. Jtawcxx^Wbisccfeo 

i«wch uttt^jgawaaM©* swrc* . 30 
saar***»iits»ecRi isTttftoffimneRa 

oata*** z®mm&Jkvm&gi& 
«c. *&i»««i*<oaai«j<o*r«:*^«ci»*rs<fc^ 40 

KL,-Cfc<fcl>. *SC^««t8jK<tO/caiH»S:3>f r > 
U fleeces ((Mft^WWOT) T^Ci^rt 
ffl»«c£*.T. «rt©R*jfflB«:aHJLWIiS{fcur* 
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to 1 3 3 ] *fc> a«»wa*igrtt % xxfvWb 

*ttitr «^»*«»m«c|»*-j- S J: 5 fc LX t> J:c> 
B*. PI^<DaSfllR»J (**dtr) *fflc»5Cift< l a 
UJS*mfcft'r**fc"C**)W. x^fvMbKf&Kifcl,* 

^rBWc*ai*»s*raao»*-r**tt3&«»* u 

(Dxxr;u{b^4«^^»^J^^WT^?§?g^0C{J, 
rtr^) , fczmzxm&bxbMfcftmfc&tfimcz 

tSWJ: < fl^k^J^r^if ^> c £#r£ 5 t><ox$> 
[0134] ±8B»Z0^afflBW^J:S*«a*IS«: 

jfefriurB. *rt©ia*is«*jaK:aia (»» s 

«»ja**©»rtfiK (3Rrto«« (»e 
t) ) 4 ur», m«, ( r > **ffl(r»*«^«c 

ii^8 0-1 2 0t *?£U<tt90~l 1 O'Cr 
dbO, (2" ) *£ffll>ftC>Jg£Ctti, a»80-l 6 
O'C, S$L< «9 0-1 5 0m^. JiE ( 1* ) 

(2" ) <Dt>rti iificcm^-r^ia 
+»waa cms) r3Cc<. «*jfflw<Da*«c*«fHi«: 

xnsct&mtLi,*. tit. R*jg»j*dtf*«^e> 

jS»J©affl*tf^fc«)©i6B»iL-Ctt. x^f-lMbS 
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[0 13 5] iXf-;WbXHtcfc^r. 
#x*f-jMbSB» (S6«c»SB»*fD»I») fcfco 

J: -5 ft«£CCR D , ( ^ £ ) T * U jHWJ*«c*WT3R 

p- t -^^iU*f-3-;l/flf) . ^-f FP + y>t/j* 20 
[0137] ±ld*^f4m^±^^»S<t urtt, 

WSMlCttLXQ. 00 1-111%, #£0<120. 

ooi-o. i mm%v$>z. *«tt*^±ffJ©8Biai 

0. 0 0 lfig%*»Di§^CC«:, S£g±Sfc<D 
SfcE#*+#&^#*9. *«ttfi^«±JW©?Blni« 30 
**. lfi«%4fl*.S»£K:tt. iaiiccasijDTacicc 

[0138] iXfJWbKH»*7« (iMSfciE 

«±/W*Si£a«:»iinurfcj:t>. hfrbWh. 

HiBT x^f-MbKa»«ctBiinstiri»te» 
c£Z%&Ltc 0 CO/cft, x*f^MbKJ£»T» 

14ffi^«±*J©8SJinfl«. flR*4<&7;u:3-;u± 

7* «^i/»©±flEffla«:Jtor 1 0 0 0 p p mfitT. » 

*l/<«5 00 ppmfitT. <fcOWKtt300 pp 50 
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©ttflaa*s, amor^-tot <-**) 7 

£flWBSKl*tU"C i o o 0 p p m tt 

Co 1 3 9 ] a*. m$mjffl®fttETic±z7~Mtfc 

ffJ^±aofc<fc^tcxxf-;HbJSJ£» (S6CC«8I»* 
tt. *»»JS*xg«c*5C*r, «rt©jg**fc:, Sf/ctc 

WiLtf. x^^;WbSJ£*ff^H<c«fflbfea^lt±»l 
3W*«c*B*tt»U^jS"C*0, xxf\>Wb5JS& (3 6 

[ouo] ccr, mmtzctoxz 
^©aiawt (Wittt. p- 1 -^luaf-n-jWB , 

KP + y>*y^^;l/X-f-;l^E3WSCf 6ti5. 
JrbBOTS^Stt^fiC^i ©34^6, ^-f FP 

S^±»J^, l«eL/<tt2«£Lb*«^l/-CflEffll/ 
Xi>£i\ 

[0141] m-ow&icxzt. yjWbB 

jhffJ*xxf-;UfbS«^^^4J5J£4fiS**^oa 
[0 142] 

Cfb9] 

^0(^0) n H (1) 

[0 143] (tctcb. R l «^*JlT-»l-3 0©^ 
(b*3BS*at>0. R l 0^1^S(2-l 8©^^ 

R 1 OO«0ii0*tttt^a 9 ZffiCttmisX^X fc* 
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**is7)\>*\s>£<D¥-%iim*:>i®*m£>b. 1-3 

*u>^yr>-jUj * 7*y;H8£ 

x*f^fcJ^T£c<bcc«£9, 7;u:s^>#y 7ju* 

2) 7*y^Sg^#aft (a) 5-9 8M%, TtS^ 
(2) : 10 
[0 144] 

Mti 0] 

H 2 c=c-R 3 (2) 

COOM 1 

[0145] (fc/cU R J «7K^4>U<«^^^S^ 
SlfcU MM***, -ffi^R, —ffi^H, 7>*x^ 

75";jH«MUB* (b) 9 5-2M%, fc^^Ctl 
60*a*<b«S^nI«Sttfft©#«<* (c) 0-50S 20 
M% (flU (a), <b) *s«fcc/ (c) ©£stttl 0 

osa%) *gs£Tsc£*«»<fc-rs> ^>h# 
[0146] isett&cctei^ 7Ji>3*2'#!/7;Hr 

(0147] fcfc> ±SB3|-©1HftCC«|:&x^f-jWtS 

tsccfc^r. 7;U3^i/^«j7;i/+U'>y y a-juRtf 
7*y;i«©ttfl§att k 7;ua*v#y 7ju* 
u>y»;3-;KDffifflfi*paa»<tRc/ 7^ 
y ;u&©ffiffia£ q saspi ofcB8fc % TiE5£ : 

40^ [ (p/n l/I ) /q] x 1 00^2 0 0 

y 3-ji/cctt^riaiiii^fffis^rx^^Mi^j£ft?f 40 

»6tifc7iU3*v#y7;i/*u>^i/3-iU 
*y U*) 7^y^B»*i*tt 7*y;m 

*rtc*<D***ac»»iS:*«:cfco 7*y;m 

5foCC«TSC£tCcfc0, *y*JU#>KJR«fi£tM* 
SBfir*, »*u>. rttte*. 7iU3*^#y7;u* 
i/ > y y a - juRtf < * ) 7 * y *K©ttffia*±E 



»H2 0 0 0- 1 5 9 8 8 1 

44 

y7;i/^u>yya-;u^r>' <y$o r^yMtW 

[0148] ±l3fiP* U^BflKCfcor, 7;l>a**># 

y7;u+u>yy3-;KD<sefflfir*SpfigSP<i: u 

SO 7^y^M©ttfflft"C*Sq**SB». 
40^ [ (p/n 1 ") /q] x 1 0 0^2 0 0 

ibi, i -3 oo<D$kvbz>) om^m&t^ct 

Z&mttZ. *W«BSCC*J^r«, S: [ (p/n 
l ") /q]xi 0 0©ffi£ TKfiij £<>*U KB 
*;U^>®<DMSS/c0(D^y7^^U>yya- 

ffitt, #*U<&4 2-1 9 0 <4 2^Kffi£l 9 
0) , <£9«F£0<te4 5-l 6 0 (4 5^K«I^1 6 
0) T&S, C©|g. K«l**4 0*Src**&, 

tc. K«t#2 0Q »6ft*^>h#iWW 

[0149] ±sa»n©«*«:fcwa#y 
7;i/3+v^y7;i/*u>^ya-;i/*-/ U£) 7£ 

<fcccfc») % RffOTOffl^CCI^D/c. 

c£#r*s*>©-c**ut 4*«:iMiRStia t©rtttt 

<tlBS ft WA«, 1S&0S5 9 - 1 83 3 

8#&$8, - 8 6 9 9 0-9£fl^«M¥9 - 2 

8 6 6 4 5^«(CgS»©*tttt<!:©4Sjai©*i6il5l« 

ccbr. (^^) 7^UJ« («[) • *5<fcc/£«ccj:0 

a©«*\ Mai^v^A, *-#>^»^. 
tti'©a»»tsaa, x^-;uKihffK 5ff-*^7y- 

[0 1 5 0 ] J:0Ai*Wtc«, Wxll *JW!©#y* 

co i s i i ccr. wa©#y*iu#>wiyad» 
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#a^9<D*^«c <k o tfft 9 c t #r t s. 
[0152] jgttg*r©fi£tt. H^afctiSBKr t 

*; y^UTAo-ji,. x^ur^a-Jk -fv^ot 

fc J: O'ff 6 ft & *«£<*<E>ig«tt ft 6 mc m$M£&<D 
j: 0 ft &8*>5»2ftfc4>ft < £ i> 1 a*ffll> 

[0153] *«K**ra^*(fft9«tt. 

i » bwi^*jitt©a^H*MB*Jttffl s ft s . 

MfbtdR. BKl^fbk*. xx?vl,fb£tt**Ott4r 

>;W Fnrc-***/F»©'W Fn^-**S/F ; r 
yex-fyy>ux h yiU*D*«RT^ffc^4Ji93WS 

2 0 TtoKHrtrffftfrftS. 

[o 1 5 4] ttttrett. m&ntm£ux'<>*j<t)i 

^-J+S'F^'Ja-rJU'*-**^ FSJ©^-**^ 
F : *y >/W Fo^<-**^ F3?G>'W Kn;<-*+ 
> F ; 7 y tr* -f y x M ;i^©IHSfli7 y{b* 
«W*fflC>, 5 0-2 0 0"COiag®H^rtfft^ft 40 

s. 

[o 1 5 5] iit % ®htizmG#<Dft¥mim<Dtc#) 

-R s -E 0 (fcflfU a*R l tt*JRJR-MH^2 0r 
Jl/*JUS**foU EW-OH. -COOM 1 . -CO 
OR 6 £/ctt-S0 3 M l g£3|:bU M'tt**. HI£ 

7>*x^as$/c«w«7 5>s^ 

U gttl^20M»*«*>r. ) riibSft, 50 
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6ft. Cti6©l«*fc«2«fit±*ffll»5Ci3W-C* 
*. 

[0156] C<D<fc5K0rf#6ft/c££fttt, 
$ r 4> Hz > > h »ttM90«B»ttO£A» £Lxm^ 

LT?# 6ft*B£#iS£-fe^> F»IWHW<0««ffliftO 
Sjss^ibrffl^rfcfi^. c©<fc9ft7;i>*';te1i« 

^J:Cf^tt9<OMMk : 7>*-7 ; W®7 s 

[0157] *^©a^«KOHawrtt«c*$i»r. fcffl 
lrz>c£<DX$ZT)\'3*is#VT)\'*\si' 

[oi5 8]Tftt>^, r^3*5/#ur;u*u>^y 

( 1 ) «c*$W*TJSfflm*;MRn3W 1-97, 
tti-i o«aHBrr*4*io*^^Wkti (a 1 ) 
i. St ( 1 ) (C*j^5^ffftl*;b»n #4-1 0 0, 
»*0<ttl 1-1 0 0OSH»"C*S»2©x^^;Mfc 
M (a 1 ) icOig^fJ (/c/ct, 92<0±X?Mtm 
( a 2 ) ©WfttD^^HK©*^* 1 Ox^f Mb» 
(a 1 ) (OWfHio*il«J:Ofc3a±**C»«)©i-r 

[0 15 9] COJ:9ft»l©xX^;Mt* (a 1 ) <h 
»2©xxf-;Mfc« (a 1 ) £<D8£«*»iS-r*£ffi 

0, cti6©»14aJ:C«l2<OxX7 i ';Wb» (a 1 ) 
ctO* (a 1 ) *WJ<r«cx^f-;WtHlSCCj:»3«BSUrfc 

^) 7^y^K<bcox^r;WbSit^J:0SSiSOrfe<i: 

[0 16 0] C<Di§£, HKDX^^iWt* (a 1 ) <b 
mZOxXTMtm (a 2 ) iOSSit«5 : 9 5-9 
5:5, t?£L<te 10:90-90:1 0T?*4o 
[0161] miOxZTMt® (a 1 ) <bLT«, M 
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(#«;) x^u>^»jn-;l/ (#y) ^Db*U>^Vrj 
-;u*y (y*) h+V (tf'J) x* 

U>>yyri-;l/ (#y) ?>l/>yy (y 
£) 7*y U- K * h*is (#y) 7 , Dfc'U>^y =3 
-JU (#y) ^U>^»jn-~;l/^y (y *) 72'J U 
-k ^ (tf y) x*U>^y:3-;t, (tf y) 7 

r*yu-k xh*^ (tk u ) x*u>^y 
(#y) y^u>yy U£) r^uu- 

k xh*S/ (tf'J) x*U>yyn-;U (#y) 7'D 

t'u>yyn-j^y r*yu-k x^t/ 
(#y) x^u>^yn-;u (^y) 
ju^ey u*) r^y u- k x h*-> (*y) 

(#y) U 

so r*y k x h**> (#y ) 

iu (*y) ^ofu>^'j3Hi/ (* y) ^^u>^y 

U*) T^y u-h*&*WK*S*i*. SfU 
©xxf-;uft^ (a 1 ) tt, ^©»JMOSttr;U3-;u 20 

[0162] *fc. *fi^<00a S<Dffi^ 6 MJKtt 
1^9 7. W*0<tt 1^-1 0© (T^a*^) (# 

y) x^u>^»j3-wy (y*) r^'JU-FW 

[0 16 3] 92<Dx.zrMtVl (a 1 ) iLTtt, {&J 

y h*5/#yx^u>yya-^ (*y > 30 

^DtU>^'j3-W^ £) T^y U~k y h 
*2/#»jxfU>#U a-;l> (*y) .. 

(y *) y h+'^'Jxf U>y 

ya-;i, (*y) 7'Dt'U>^'; a-;l, <#y> 
>yjn-wy (y#) 7^yu-h, xh+^'J 
x^u>y y a-;l/*y (y£) r^yu-k xh + 
i/*yxfu>^'j3-;b (*y) yab'u>i/'j3- 

7^'JU-h, X^«>^'JX?-U>^ 

ya-;u (*y) yfu>yj3-jRy (y£) 7? 
y u-k xh*2/#ux^u>yya-ii- (#y) 40 
at"u>^ya-;u (#y) 
(y *) r^y u- Ftc£#ws*sh*. 

[0 16 4] KC»«*tt*»*fc«)CC« % ^2©xXf 
;Wt» (a 2 ) ©WfflO*W4-l 0 0^)7^3 

^sct^fiBT*s. *©fc&Kitt t #uriu*u> 
yy 3-;mtc«**^x^ix>s^<«AStiSc 
i«$L<, Ux*i,>yya-;I4S#**>#*L 

t». <fcor. m2(DxxfMm (a 1 ) ©r;u*u> 

yy 3-~Jl/|fi(7)^ftJjD^:^n^, 4-100, 50 
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0<ttl 1^1 00-C$>€>o 

[0165] *»H©«*»0«a*»C*t» , C, ffiffl 

-rsc£©r*a. jub<**> 7*yjwi <*> ma 
i*^(!:br(t r^y;i/». y/mtrfccwcc 

fctt 2 §y±£fflc > * c fc *«r * *. 
[0166] *|S?B©fi^*©HiS*ft«c*JC»r. <£ffi 
1"«Ci©r**x^f";Wt!lMl«»*J:Cf T 

*yj« (tt) mt^ommWf&^t^m^t&t^m 

t*©W<fcOTtt. 7VJbBt ^h^a> 

K % y-y-a>®, -{ »3>lBf©S//7;U#>Wjl ; Ctx 
hWiJhtf^W&LHO (R ll O) rR"^^ R 1 

*ai2«W±©«£»*«frU 2«tt±©*6£tt:7n 

< . r tt**vr;u* u>S©^#Jn^;^r^o 1 
1 0 o©fiR*«feu R^tefrmtMmmm* 

& 1 - 2 2 , b < 1 1 5 ©r ;u+;i/S^a^ 
to ) rstostisr^a-ji/i^'t^x^f'juftsii 
tt^x^f-;ua: (y^) 74>y;uTs h\ (y^) r 
^ y ;ur^+;i/T ^ Kl?©^iafaT ^ : 1^®^- 
;U, ^Pt^V^fc'xjU^trx^x^f-;^ ; t:x;l/ 
x;U*>K, (^^) 7 , ;j^Jl/tOg 4 ^;U^x^;U 
(y^)T^yb-h. 2 -^^Ji/^o^>x;u*>M 
(y^) r^y^r^ F. X^U>X;l/^>^©^FfiS 
fax;u^>^S4dj:a J -en6©-«^Ji^, -ffi^n 

jt^j^9-\y>m<D^m^^^m ; ^gn^ i - 1 

8. H*i/<tti-i 5©na»!Kr;U3-^**c>tt^ 

>^l/7^3-^(D7x^Jl/SM7^3^i 

^) y;u®<f:©x^f-;us ; dfJ7^u>^'J3 
-j^y (y ^) r*y u-F ; ^ i ;7Wu>^ , J3 
-ji/^ey u*) ry^x-f-n«3W»f6*i. cn6 

[0 167] C©cfc^«lL/r»6tifc*a^#«:£RE» 
iTS*»M©-fe^>F»IMfi|"C«. fi#«cte-rf>F# 

[ 0 1 6 8 ] *«W©-fe> > h^tft?PJtc«, ±E 

#y *;i/#>M*-fe^ > H^tfcfflfcJ:^ y ^x>,^-fe> 
> h ftftffll J: 0 ft »tfnjW>tt < i 1 M©-fe 
y> F#ttffll*E£LTfcJ:l>. "Tftb^. **M©H2 
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K£b»> ±ja»cc»i/-c. as:. 5-ioosa%, 
»* o<*i5o-i o omagra*. 

[0 1 6 9] *fc. **W©-fe^>h»IWW«Ctt. St* 

ffljffl. BWH. P*tKS»J. ffiSH. Sttffl. *«ttK»T- 
««. WKfflK BBffl. RWJMfiffl. BBBBB. io 

[0 17 0] c©J:5«cur»6ti4«*»*£a»t 
«*y>hj3iBHtt. 4>ft< i^-b^> hte«fctf*J: 

[0 1 7 1 ] *»WCD-fe-rf>h»tSt»l«, #JUh5>F 

20 

[0172] **9J©-fey > h#tWfltt, ±SB«:fE»4> 

W&MZ. -te^>hMS<D0. 001-5%, #£u< 
ttO. 0 l-l»ift*ib*©«*l|[DB*©IH«:»3llP 

Xtt<Dfa±ft L C >BJ»*# 4> fc 6 S ft 

4o HSIlDS^O. 0 0 1 K*«rttteB»CC*+#T?* 30 

*±HfT% £ft 0*I»tt<Dffi*P6 fc**l£ ft 4. 
[0173] > F#ffc#Jtt> fS£©SB¥ 

»irS-fe^>h#»»J-C*5Ci3&sa*Ol\ CCD 

ft£fc©r&9> y;l/A'-5x-i/ 3 >^7 

^77 * -«:j:s*»;x*u>*y n-^ftsrs o 40 

0-500000, ^CC 5000-300000 <£>®ffi 

*8tf-^h7^»*B**U5K>fcBtt» 0-8 0 0 
or«ci^*r*o. ^L<«o-700or 

«K)«*ttB**fiTr *te»«CjHP* L < ft</>. 5 
0 0 0 0 0£ax.*#T-Srti. Hz^>h#tWM©«* 
ttfit X5>^nx|»±663WST-r&/c:*«:H*0< ft 
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<ftl> a 
[0 174] 

fcBWr*. ft*>\ «+. 1$«:c<bb0^l#l 

r%j « raa%j rgjj « rjLagsj 

bTfe©£lT£o 

coi75] Htm i 

SB: 30 »J 9 HI/) CC> h*5/#U (n = 2 5) 
U>yj3-;H 6 5 0 0S, ^*£U;l/®4 7 4 03B 
(Kffl= 7 0) , ^7 h Jl/i>^;b*>»*W8!2 3 5 
7*-/^r^>5«teJ:tfi/^ci^**>l 060 
ate{±&*, KJCBKl 1 SWi^^iMtRBttfo 
fc. 8Gfe. S/*n^*1f>©«»Wtefr&xx?\PHbK 
fc#*7£~C, n>r>if(DJSia5^7xyf-7^>0. 

/Co #)2 0«ffl"Cx^f-Mt*^ 1 0 0%Cc3Ibfc©£ 
G6l2bfco feLbOBfPtB^^^liOaOfcAtaVf 8 

[0176] ^«c. xxf-jwbsja3»7«. ff^n/cx 

Xf-;HbSJ£St2 2 2 5 5 35CC4 9%*B^b^ h A 
TtaS&l 3 5gP<!:*4 8 9 0»*ftl*.'C*5 h^x>X 
iU*>B«r*«Lr. ^-f Ka* y>8SP*»n^"C 1 0 5 
•csrftcsBU, s/^a^**>**iO*»rB*b 

>r Ka*y>lS*£tok3 0 lgp^fflTL/c 0 ^0 
->^n-K+i/>SSf^. D^S7K^mJaor8 o%© 

xxf-MtW©*BB ( l ) 
[0 177]^SfeWl2 

BBB 1 «c*jc>r. BKW-. ISM 4flE*»BS*JJ: 
^fSa^f^ [BS (^xib) :rtI7 5 0mm 
xl^OOOmm, CBS (^*-^) :F*im2 4m 
mX48 5$, fi^ffifB : 15 0m 1 ] ^{fx./c^S15^ 
hffSUS3 1 6SSSfo« (ft&S: 3 0m 3 ) 

[0 1 78] ^Jfe{?53 

UttWltc^r. BBtt. ISM 4«*»BB*JJ: 
^ta3>f>t [BB :rt&7 5 0mm 

xl$4000mm l GMm :P*9S24m 
mX4 8 5* % 15 0m 1 ] ^rtlx./c^gB^ 

hff^7^7^x>^Jg^ (rt^S: 3 0 

m 3 ) tsznt bxm-rz&Lmm&w 1 tH*c 
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[0179] tt%M 1 

asst. am £j^»m&ta*vMM%m o> 

SS: 3 ICS h*^tf»; (n = 25)xf 

l/>yij3-iH 650031 y**U;U»47 4 0 

Ti/>5aS4d<tO % >^n^^> 1 0 6 035£{±&#, 
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awi oo«<cai/fc©*«Bi/fc. liLkawetWv 

To 

[0180] 

[an 



















(n=2 5) 






x>*n> 












*&> 






1 6 6 0 0 


4 7 0 0 


10 6 0 


2 3 5 


5 


0. 8 


BOO 


1 15 


130 


100 






1 8 5 0 0 


47 0 0 


1060 


2 3 6 


s 






1 1 5 


130 


10 0 





[0181] HJfcflU 

[HSU (^>x;l>) :ftI7 5 0mmxg$400 0m 
m, fcj&tr (^a-^) : rtg24mmX485* 1 £ 

7-fx>^Si£« (F*9^g: 3 0m 3 ) fc k ^ h*2/tf 
<J (n=2 5) xfU>y;a-JH 650 035, ;< * 
^'JJl/84 7 4 09. ^ h;l/X>^A*>Kl*fn« 
2 3 535, 7*y^ry>5f»*Jitfi/f U^**> 1 
0 6 035£f±&*, SJSiaSl 1 5 a CTxxr;Mb5tD 
ttfofc. JH& ^>^P^+ir>(Dii^^6xxr 

>?§-ffi(A) (^>^o^+^>ctJ(D7xy^r^>coiig 
g£ 1 0 0 OllppmtCUc. ) £0. 3 535/m i 

l&CisZa^Ws) <D-35 (B) £2 OgH/m i n 
CDiigr. (A) t (B) *«£f& ^>r>1frt«:^ 
h fttclfo # -/ X;U £ it U m >«r >tf ©iSHNf* 6 

[0 18 2] tt2 0B$p B ^cxXr;Wfc^l 0 0%tcS 

«1 3 5 35^*4 8 9 OSP^ftJ^r^-7 b;Ux>*;u* 
>K4*W0. >W Ka+^>8fS«rflD^rSSU. ^> 

0*3 0 l35£n5TO/c. t/*D^+if>3£». SffiB 
**«»l/r8 0%©x^^Wb**«*flfc. fcLb© 

Pal ±g2^'->^^^^0/d^^>7 r >lrrtgiJ^@ 
fc<DJ: 0 t>B«-C 1/10 «T*-e*4>LTl>fe. 



[0183] *mifl«E>ra&ns. eg**. ^>r> 

ft, S9]S*^fr43J:^i^**Tfa*2 -4 lCn< 

20 To 

[0 18 4] HttffI5 

^@Sin>r >lr [1135 (^x;l/) :rtS7 5 0mm 
xl$40 00mm, fiftg :rtI24m 
mx 4 8 5*, mmm : 150m'] *«*fcj1*^ 
*4r* htfSUS3 1 6HSl£tt :30m 3 ) 
*SJ«Wi L/rfl6ffl"r-S««-»^tt«4 ipjatc 

[0185] 

Hffiwi4cc*5c^r, astt. sum *«*^gisfccfc 

^S^aig (n>r>ir) t«*fcJW^ + 4r» h« 

rfi^r^tmtiii*s«4 <hi^sccora>7 r >ifp , 9Si5 

[0 18 6] ^*S^7 

[PS* (^x;U) :rtS7 50mmx^4000m 
m. :fi824mmX48 5*, B 

mmm: 1 50m , i tffl^^sy+y^ hn^x 

7-/x>^Sj£|i (rtgfi: 3 0m 3 ) CC t 
'j (n = 2 5) ifU>^'j3-;H 6 5 0 035, 
^ ';jl/®4 7 4 035. h;UX>XJU^>g?l7K^0tl 
2 3 535, y*s?7is>$&to<}:V : is?v^*V-l<\ 
50 0 6 0 35£{±i**, Sf&aSl 1 5'C-Cx*7-;MfcEfS 



(23) 

53 

S* 1 0 0 Ottgp pmKb/c. ) £0. 3 53iJ/mi 

(iKv^o-v*^) CD-~a5 (B) £2 0 35/m i n 
OilgT. (A) £ (B) *fi£«. 3>r>tfftyC|£ 

Ufc. 

[0 1 8 7 ] tt2 0B*mriXf-JWfc*#l 0 0%tCii 10 
Lfc<D**320fc. *Lr4 9%*BMt* M$A*i8 
Si 3 5^<b*4 8 9 0a$£JjnxT^7 h^x>X;U* 
U >W K a* >>> 8 SSrfln*. "C#au ^ 

<Dg£*. aVT^tWiglf^W Fa*-/>1»&£ 
twk3 0 ia5^ST0/c o 5/*a^*lJ->3i», BBSS 

[0188] *ISttff|ti[)SJ£fldi, SJESfeff, n>r> 

t. 

[0189] mmms 

mmmi^^x. assh ww. 4j5S*»«s*jj: 

0'^S;n>r>^ [JM (i/*;U) :rtS750mm 30 
xg34 0 00mm. :fiI24m 
m x 4 8 5 #. : 15 0m 1 ] «r«^fc^«^ 

■r**htfSUS3 161SKj£*i 30m 3 ) 

[0 19 0] 3ttt019 

Htt«7«ctoc»r, fiBSh WW. a«*»»»bJ: 40 
tf^XSSSlSffl (flSfi : 3 0 »; h JU) *SK«i U 

[0191] H&ffl 1 o 

■ath ww. *#«s*j:e/£*a:3 [■ 

gjJ(vx;U) : F*3&7 5 0 mmxg£ 4 0 0 0mm. & 50 



#182 00 0- 1 59 8 8 1 
54 

mm(**-~?) :rtS24mmX485*, GMM 
m: 15 0m l ]^cM^t^7 ^7X7^ 
~y#BUBH (rt^fi: 3 0m 3 ) OC. > h*J/#« 
(n = 25)ifU>yj3HH 6 500S l 
»J;I/K4 7 4 0SP > hJbx>*;U*>Kl*WI»2 
3 535. ^xy7 c T^>5aWb^C>V^n^^'9->l 0 
6 0aS£f±&<*. EJfcfiKl 1 5-CrxXf ;HfcSl£4 

ifiSR(A) (^^n^*if>*07xy*r^>©i(tt 

^1 0 0 0iippmia/c. )/cl^0. 3 5 35/m 

[0192] tt20l»HrxXf-;Wb*3&si 00%iCi 
Lfc<D£fi6tSb/c a -eor4 9%*»{t^hU^A7KS 
«1 3 5^<h7K4 8 9 OSPfciJDilT^ h;Ux>X;U* 

^*3 0 lgB£?iSTOfc. i/^a^+*>B*«. HS 
*«:Wflnor8 0%©xxf-;Wk*««*f#/c. «±© 

arc* 3 /i y ^jgo sio/ca^ >f ? >*rta**tft ofc 
^. ear i o o offi«±©s**Bfc&ftfc. 

[0193] *3aSW©SJ£fflJiS. SioftfF. n>r> 
To 

[0 19 4] it«W2 

: 3 0 U hJU) CC. ^ F*S/#U (n = 2 5) x 
*U>£"J=i-JH 6500SB. y^^'j;U^4740 
SB. ^7F;^>^I/*>81*«»2 35S, 
^r^>5SWb'J:C>^>^P^^t , -> 1 0 6 035£{±iA 

JgJ^SSl l 5"CCxxr;MtSJ£^tfo/c 0 fic 

yjwki»jt«»»af*>r. o/ta^-c. 
[0195] mzomtrcxxf-MttwiooHicm 

ffi 1 3 5^i7K4 8 9 03»xr^7 h ;Ux>^;U^ 

©a**. nv^V^iSH^^-/ Fo4y>lS5 ; Sr^ 
*4»»Or8 0%©x^f-jMb*»««:»/c. KLh© 



(29) 



55 



[0196] *tfc^WKDSlEfflfiS. 

^S>JSS^ft : *i<fci>'ll^^?:Tiaa2~4CC^ 



1^132 00 0- 1 59 8 8 1 
56 

*moTctc6. y>\>wm£mt. ^i^^yvotrnM 

[0 198] 
[SS2] 



[0199] 



[0 20 0] 
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4740 


1060 


235 


5 


115 


130 


20 


100 
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0.3 5 


20 
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i tE^-r* 




0.3 5 


2 0 
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1 ow± 




0.3 5 










1 OOOJMJ: 
















lOOOaipprafcbfcc 




^^x^ffiM (MASS) 






NaOfl 










22255 


66 


4959 


i 


300 




22255 


66 


4959 


l 


300 


Hffi^lO 


22255 


66 


4959 


i 


300 


Jt««2 


22255 


66 


4959 


1 


300 



[0 2 0 1 ] H*&0fl 1 1 

Si : 3 O »; h;U) CC^ h + (n = 25)xf 
U>^'jr3-;H 6 5 0035, > * £ U Jl/»4 7 4 0 

hJUx>X;U*>®7kflrt2j2 3 :7*y^ 
7^>5»fcJ:0^*D^*1J-> 1 0 6 OSSrttii*. 

n>r>-^(7)iglI^^xy^Tv>0. 535£^tr>* 
o^*-9->»«50 0. 5ffl*SSTU/c. »2 0«lffl-C 

fcxx7-;Wtgf£«2 2 2 5 5 SMC 4 9%7KKfb^ b x ) 
1 3 53$<f:7k4 8 9 0$5£JJDx.T^ hJUx 



9 £ L & £ r ^ > r >1f r & * tttiMWiflted* 
[020 2 ] *^^xxr;MLE!ir(OraEffi^. 

[0 20 3 ] 1 2 

lessen 1 1 aa»h Kim 

50 ctOW^3>^>^ [Bffi (i/**) :rtS7 5 0m 



57 

mxg$4000mm. EMS : F*9S2 4 

mmx4 8 5*. £&®8 : 15 0m 1 ] SrffliLfcflS 
^•^^ry httSUS3 1 6S!5J£ffl (rt^S: 3 0 
m 3 ) *SJSW-<kLr^^SfiWttjlJt«l 1 ifSJUS 

[0204] gg»J 1 3 

JCMMi i«c*j^r. SSfh sam 4«E*»«S*J 

W«Ka>f>t :|*3&7 5 0m 

mXg^OOOmm. £if : f*3S2 4 

mmX4 8 5*, : 15 0m l ] 4ffl*.fc#9 

htt^X7^x>tfR|£jt (rtSS: 30m 

;Hfc«}*8««:oo-c, SJ£»7». :3>r>i*-©f*3Sls 
[0 20 5 ] ^ttftl 1 4 

Bath am 4^*^»s*j<fc2>'Sffi^iim o> 

SI : 3 0 'J h;U) CC^ h*J/#y (n = 2 5) x* 
L/>^J3-;H 6 5 00S, y^^V;UK4740 
flS. /<5 HUx>;wu*>H*fflfc2 3 5«. 7*-/* 

53iW:CfV* p^*?> 1 0 6 OSS*f±ii*, 
SJS^gl 1 5Trx*f-jU{b^*?Tofc. gijfc, ^* 



(30) ^2 00 0 - 1 59 8 8 1 

58 

* ^a^**>ojBaH^6x^f-MISJ£»7*r, 
3>f r >^©JSS^7iy^7^>0. 5M4dtfi/^ 
D^*tf>ig&5 0 0. fi2 0«fflir 

xXf;HtW 1 0 0%ecgLfc©*SI8Lfc. C« 

[0 20 6] 96tifcxxf"jWfc5lS«2 2 2 5 
58WC4 9 %*M{b*" h U ^A7k^ 1 3 5 35£*4 8 
9 oaiJDxT^ h;Ux>x;l,*>K***JU 'W 
io Ka*y> 8S*JniLr l 05"C*r«:SfiU 5/*n 

asftibr8 o%oxx^Mbft©*^*»/c. fci±© 
fc. 

[0207] #^«©xxf-;Min:ii^<DS)£aRR, 
ratsfcfrfcjr^xx-fjwt*. *«iig-c(o*asfeff, 

3>f>t©tti«:ojrTB«5 
[0 20 8 ] 
[«5] 













(n=25) 




*>» 




7*J> 


I 




(X) 




1 6 5 0 0 


4 7 40 


2 3 5 


1060 


5 


1 1 5 


20 


1 0 0 


9SJ6W14 


1 6 5 0 0 


4 7 4 0 


2 3 5 


1060 


5 


1 I 6 


20 


100 




<p*ia 


a >7 : >^--^0fSTBA 






xayjUfbfiJ** 


NaOH 


* 








2 2 2 5 6 


66 


496 9 


1 


3 00 




ran 


2 2 2 5 5 


88 


4 9 5 9 









[0 2 0 9] Htt94 1 5 

HKth am 4fiS*»«S*J±^««3>f s >-9- 
[■ffi(^x^) :^ / I7 50mmx^4000m 
m v : rtS24mmX4 85^ {£ 

1 5 0m 1 ] *«*.fcfl«y*** httVvZ 
v4~sVWJxM <l*JSS; 3 Om 3 ) Jc. -rf h*2/# 40 
U (n = 2 5) ifl/>y»;3-JU 65 0 0S, 

2 3 535. 7x>'*7^>5 5 3M*«fctfS'*P^**>l 
o 6 o»*ttii*, Rjsaai l 5-crxxf ;MbStD 

«f^/c fl s/^o^*^>©fi«w»&3!pe>xx^ 

^>^D^=*f-y*>^« (y;WbKr±WiS« (a) 

V^*y->tp<D7 * s ?T*Jy<DiB&& 1 0 0 Offlgp 
pmCCUfc«iK) 40. 3 5S5/m i n©ilJgr. 



©-35 (B) *2 0»/m i n©i!g~C\ (A) t 
(B) £Bdfft. yiMtRpjfcJMtor, 3>"f>^«: 
IB* 6 n/c±j^l * -/ X;U£ 9 urn > r >*©*SH^B 

yiWbB5±ffliL/r. 1 0-1 5a5/m i n© 

iifir^^u-^xju*aursj^fflj©w*« (7^ 

[0210] »20ePfl-Cx^f-;Wb*^9 9%«cab 
/c©45IE Ote«, 4 9 %?mitt h y •> A7fq§« 1 3 
5gPi*4 8 9 0S*lJQ*.T^5 h;l/X>^;U^>ffi^ 
/>-f Fn*y>8SP%JD^rflaL/, i/^n^ 

3>f r >-y*©i§H^^^ Fn+y>iSf^Stf*3 
0ia54?STO/c. 2/^n^**>B48l. ^*4SS 
JJDUT8 0%©xxr;Wb*?g?S4?i/c. c©<^^cco 
rx^f;MfcRfiW«70fca. SJ^^rt©rt^4^ 



(31) 



59 



6. 0. 3 kgr&o/c. 

[02ii]^ u±®&ftz-*?mmmLtc&v 

=j>f s >-9-rt»*jg* (B«) t,fc4C3, y;u«»tt 

<4>ft < 4 1 i m/n ) ccit^r^tscc^-r ^ c io 

[0212] *JttM®6BHHtit. SJESfefr, 
[0213] |$M 1 6 

[MSB :fii7 5 0mmXS$4000m 

m, fift* :rti24mmX4 85*, £ 

1 50m 1 ] £ffl*/d*gf^ + * * htt^7* 20 
5>fx>>/£j£*§ (rt^S: 3 0m 3 ) CC, ^ h*2/# 
•J (n=25) xfl/>yij3-;H 65008, 
^•;;l/S4 7 4 0S, ^7 hiUx>XJU*>Ml*jffltt 
2 3 595. 7x^7^>53M^D^t>l 

o6os*f±i&*. sjtaai 1 5'crx*7^{fcsj£ 

£ffo/t. »B& S/*a^*?>©S«Mtea»6x*^ 

&5/*n^*tf >jg« (y;Wkl»jt3W«« (A) ; ^2 
U^*y->tp<Dy x S ?Tis><Di&&£ l 0 0 Otip 
pmteb/cSSK) £0. 3 535/m i n<DiiS"C. 30 
•B*65J^^RTW»R (*CC^^D^ir>) 
©-» (B) £20Sfl/m i n<E>jtgr. (A) 4 
(B) tfltett. yJWb»JfcJH4l/C. n>x>U-flCc 
SB* 6 tl/c±ffij * -/ X** 9 L r =i > r >tf (DJSK^R 



12 0 0 0- 1 5 9 8 8 1 
60 

[0 2 14] »2 0BfS!"Cx^^;Mt*^9 9 56ecaL 
fc<D*«IBLfc«» 4 9%*8{fc* F 3 
52154*4 8 9 08B£JJD*T^7 F;l/X 

+*>**4©fti»rB*b/c. s/^a^+^xoa* 
floors o%<oxxr;i/{t*$$E£t#/Co c<D<fc5K0 

( 1 00^r>*) KMU/c4C3. # 
7 ^ ;U * - _Bcg| o r l » 4 y ;UW»«rM L fc 4 c 

6. 3kgr*o/c„ c<oMm^±ia^Wi 
4tk»-rsc4K:<fcO. SJat«©f*W* 
S»«:yiWU»jUM ( (A) 4 (B) 4©a^«) *fp 

jBMrtfcBJ 1 **©* 1/1 0«ddW"*-CiaD*r#fc 
©rMrtU>*>4*SLfc. 

[02151XIC, ^©llfPt-WWIOiBl/fcar 

( in/3»^gtt) 3>?>*rt»«:*% 

[0216] MSSWOSJK^ HlSSfefr, 

^WM»jt»D«w*fr. -/XibRBftft. sb#* 

fn&#*TiB3l6-8lC^T. 
[02 17] 
[*8] 
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«) 


'J(n=25)x 
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£]fcWL5 
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4740 


1060 


235 


5 


115 


130 


20 


99 
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4740 


1060 


235 
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115 


130 


20 


99 



[0218] 



I«7] 



(32) 



61 



2000-15988 1 
62 











mm* 


3S«*ft- 




J X;u 


im (A)" 

(gB/min) 


«<D-g& (B) 
(SB/in in) 




<3>x 


10-15 




0.3 5 


2 0 








0 




0.3 5 


2 0 





1) tfTWtKjtflJJSW (A) ^a«;>'^O'\^-9'>^^CD7xy^7^>C0iafftS:1 0 0 0fifi 



[0219] 
[«8] 







NaOH 




22255 


66 


4959 



[0220] mm 1 7 

u»h sum »Tn-K g^A©, satt. at 

y 9 hju) ic, *8 2 oos*ttii*. H#Tr±KK 
j£S*S3R»ftU g^H^Trs o°C£r^&o 
fc. aac, ±iBSj£Srtcc. ^j5s^iirf#6n/c8o% 

©x^fiHt**** ( 1 ) 13 10 0M(C 3-^^/7 
1 0 0 0 SUCMBS it/c*?&££ 5 *H*»ttTWT L 

/c ar«Ta. kj&s^w* 8 o -ck 1 mt&mmb 

y 3 >^P7h ^77 x?-u>^y n- 

;u»ficrSfi^p^iFfi2 l o o oo**wo#y*ju 

>® ( 1 ) *Sfc. 

[0221] c©<fc^ecorf#6nfcd<y*;u#>M 

( 1 ) **0££^>h#tWW£LTfflt,>. WTO, 

***jbw»»tt«:tt-9r-b^> h«a* ( i ) *t®sj 

[0 2 2 2] <*JU*JU«R£ffi>±Krf#&ftfcfc^ 
>hfllMW (1) 1 «rdtr*2 4 0 

■fe-*>ni> 4 0o«»tf«ii£«*»8 0os?*, * 
*-y-~-cig$o-c. -fey >h§js!E«j < i > £« 

Rl/fc. ft**, h^t^JO^»0ia{3:Ti2^9CC^ 



To 

[0 22 3] Jfcfc, C©i2>>h«JS» (1) *il&5 
5mm, »S5 5mm©*ffln««C*«Oft:a/niB* 
gfifcWfrfcJSfcitf. JE**oA:-fe^> hafiggj ( 1 ) 

[0 224] HilfeWI 1 8 

mmw i cc*jor , -rff*i/#y (n = 25)x^u> 

yy3-ji/<Dfl6ffla*i 94 3 0»«c. sov^^yju 
20 HOfiEfflfi^l 8 1 0SP (Kffi=2 1 5) tc^iEUcJet 

6, tt9 0RFlfflrxXf-;Wt*tt9 9%*StBUfc. #c 

tmntx* owoxx^wmm** (2 ) 
[0225] ^tc, sash SJm £js*#f§«* * 

WWB&Sttf *ffl*fcfl«|S^ + *-y htf 

#^*WEI6M (rt^a : 3 o y * CC, 7R8 2 0 

SHaTr8 0"C3sr^aofc. m^r, ±isjgjt^rt 

30 «c. ±Kr»6tiyt8 0%©x^^Mt«J*«« (2) 
1 3 7 0 0SCC3 -^^*^h^Dtr*>K5 8«*« 

l»S*tejS«*4»IB3W^raiT , r4iH»K:, «£® 
7>^^A 1 2 23J£*2 3 0 oa«Cjg»Stirfc** 

8o*ccci^ffl«^bfc. <*e>cc. c©sjs»*«©p 

H**»t* h y*Ar8ic&s<fc5«cBS-r*c<bK: 

#yx^u>yij3-A«»rmi3F*»«ii 97 o 
0Q*y#/u#>B (2) 

40 [022 6] COJ:9KLni6hfc#y**#>ll 
(2) **<D**^>h#tSffi±OTffl^ HJfiW 1 

7 <h lattice or, *^$;us»*ffi«c{l£or-fe^>Hfl 
Oft (2) *M!U 7D-tt*«DELfc. *£m*Tf£ 
g9CC,^-ro 

[0227] 

[«9] 



(33) 8SB2 0 0 0- 1 598 8 1 

63 64 







aawr 1 


7 0-I 


mmi 1 7 


*»j*;wit>B (i) 


0. 1 5% 


10 5 mm 




spJ*;wtf>B (2) 


1. 0% 


6 Omm 



a) **>hfctf1-aMHMfc* (£*X) 



[0 22 8] «9«CtRS*i*IS**6. KffoWffSU* 
ffiH (4 0-2 0 0) 0±SS^®^^><fc, ?nHI#8B 

[0 22 9] 

[fW§<&»«] (l) *#W«c«4xxfvWfctW>B 
Cicero. yjM*HfO»j**tt±r*ct#r*, 3 

[0 23 0] ( 2 ) *MI«jL»*5fc£«* 

IB ( l ) CCiSrftffl»»*sj:0»»Cc»6ti*. 
[0 23 1 ] (3) ntttc. »«C. WbKjt»J*3 
>^>* (»*0<«3>f s >1fOi5IISiS«) F*TCflP 
ffl^t^Cirt. JiB ( 1) *c^Tffiffl»«#J:0« 

[0 2 3 2 ] (4) yMfcKf±ffJ£^£^*ft$ 

mSLXmtZCtV. ±K ( 1 ) - (3) fciBttOft 

[0 2 3 3 ] ( 5 ) YMiaiJIVfilK ( 4 ) CDSSPJ 
ti-rftfflS-esct^rtSfcA. ±E ( 1 ) - (4) 

r ^zSgtt^<Dg^^ft4c J: 0 SUP < m <* * c t # 

[0 234] (6) jm<D 1 or * £5£ ( 1 ) <D7;U 



ao. 2^3oo©»*«to-r«>©*ffiffl'rs»^cc 
«. jjb ( i > - ( 5 > KSMoftmnrnzmzct 

[H 1 ] *IBW«c««Sx^^;l/ffc!B!<DHJS*tt«:ffll^ 
20 [H 2 ] ^^O^-CDm^CC^^^W^yjl/ 

jaeeaisa-r «««Mia r * 4 . 

102, i50-i/-r$"» K 
30 103 - • • r il/ a - Jimo JE^ftBr/S £ > * . 

103- Uf) T^yJ«H©«B||nHr>^ 

io9- • • m^3£±ft\ftn # > $\ 

113, 115, 117, 119, 121, 123> 129, 137, 139,141, 145, 149, 15 

125-3>7 r >1f k 
40 127-*4MMk 

133, 134-*»BSrt8»DS. 

isi"'ffi9UB. 

50 502- ^^^7 k 



65 



503, 520—52 5 '* 
505 • ■^>7 r >^ 
506- yX)l^ > 



(34) *H2 0 0 0- 1 59 88 1 

66 

* 508"<££2>^ 

509- - • m-s : &±#]i®&ffi% £>^, 

510- 513-dO^. 



[Hi ] 




-159 -+ 
161 I y 



[H2] 



52S- 





34] 



7D> h^-^CO^t 



(51)Int.CI. 7 

C 0 8 F 290/06 
299/02 
C 0 4 B 103:40 



F I 

C 0 8 F 290/06 
299/02 



